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the sum given by this method. In this latter case, however, the mode of summation which I have proposed, is not well adapted for giving the sums of series; its greatest advantage is felt when the integral or series alluded to is finite : but even in this case the criterion I have pointed out is not use less, for it serves to except certain particular values of the variables, which would give incorrect results. Without this criterion, or without something equivalent to it, I am inclined to think that the principle on which this method is founded, although it will probably in many cases give accurate results, will in others produce such as are not only numerically but symbolically untrue. It is worthy of remark, that the me thod of expanding horizontally and summing , in many instances, gives precisely the same formulae as the direct pro cess of integration; yet that that method attaches limitations to them* which are necessary to their accuracy, but which are not indicated by the method last mentioned.
Before I proceed to explain these two processes, it will be convenient to prove that the values of all series o f the forms and these constants may be determined one from the other in the same manner as the former. I shall only give the value of the first, in order to compare the value of the series to which it is equal, with the sum of the same series deduced in another manner.
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In order to ascertain the sums of series which contain cosines in their denominators, we must use an artifice which I shall now explain. Assuming as before = Ax + A x2 + 3 + &c, and put- The integrations here indicated will, as in a former instance, generally surpass the powers of analysis in its present state; but a contrivance similar to that which has been already stated, will in many cases elude the difficulty: the artifice consists in investigating another similar series arranged ac cording to the descending powers of the variable, integrating it in the same manner as we have that marked (1 ,3 ), and adding these two results, we shall in many cases have a func tion which is integrable, and the two series become equal in the case of x = 1. By commencing with the descending Continuing to integrate, it will be found that all the constants are zero, and we shall arrive at the following theorem ;
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x + x x + x , Q -----------+ 7 ;^ -« C . several results which were evidently incorrect, soon convinced me that some limitation existed, of whose nature I was not aware: it was not until some years after, that I found out the cause of the fallacies which had perplexed me; and still more recently, I discovered that the series on whose sum their truth or falsehood depended, might be expressed by a definite integral. By applying the criterion, which I shall presently explain, we cut off a great variety of series whose sums are erroneously given by the method in question; whether this criterion does not exclude some series whose sums are cor rectly given, is a point which I do not consider yet completely decided ; the difficulties to which the application of acknow ledged principles have in this instance conducted us, appear worthy c f the attention of mathematicians. A more strict method might have been pursued in determining the sum of that part of the series which is neglected ; but this in general leads to such differential equations, as cannot afford us much assistance. I have, however, given one example of this method, and I have shown that when the part which had been neglected, as being apparently equal to zero (but which is in fact a finite quantity,) is added to the sum furnished by the method of expanding horizontally and summing vertically, the true value of the series results. This confirms the explanation I have given of the reason of the apparent failure of that method.
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It will be sufficient to point out the cause which leads to error, and to determine the conditions on which its existence depends for one only of the series; suitable modifications of the reasoning will readily suggest themselves for the others. I shall therefore, at present, consider the theorem (A). If we turn to the process employed in its investigation, we may remark, that the vertical column Lx9 (1®-2®+ 3*-4,®-}-&c.) . has been neglected, because the series which enters into it as a factor is equal to zero; so also the vertical column Mx4( i4 -34+ 34-&c.) is neglected for the same reason, and similarly for all the remaining vertical columns. Now, although it would be perfectly correct to omit any one, or even any finite number of these vertical columns, as being multiplied by a factor equal to zero, yet it is not legitimate to neglect an infinite number of terms, each multiplied by zero, unless it can be proved that the sum of all the terms so multiplied is not an infinite quantity: this, then, is the latent cause of the false results at which I arrived at the commencement of these enquiries. I shall now explain how they may be obviated, or rather how to assign the condition on which the truth of the theorems just deduced depend. Hence the equation for determining yi s
